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Abstract 

Introduction: Transcatheter aortic valve implantation is a promising alternative to high risk surgical aortic valve replacement. 
The procedure is mainly indicated in patients with severe symptomatic aortic stenosis who cannot undergo surgery or who are at 
very high surgical risk. 

Aim: Description early results of our single-center experience with balloon expandable aortic valve implantation. 

Material and methods: Between July 2011 and August 2012 , we screened in total 75 consecutive patients with severe aortic ste- 
nosis and high risk for surgery. Twenty-one of them were found ineligible for transcatheter aortic valve implantation (TAVI) because 
of various reasons, and finally we treated a total of 54 patients with symptomatic severe aortic stenosis (AS) who could not be treat- 
ed by open heart surgery (inoperable) because of high-risk criteria. The average age of the patients was 77.4 ±7.1; 27.8% were male 
and 72.2% were female. The number of patients in NYHA class II was 7 while the number of patients in class III and class IV was 47. 

Results: The average mortality score of patients according to the STS scoring system was 8.5%. Pre-implantation mean and 
maximal aortic valve gradients were measured as 53.2 ±14.1 mm Hg and 85.5 ±18.9 mm Hg, respectively. Post-implantation mean 
and maximal aortic valve gradients were 9.0 ±3.0 and 18.2 ±5.6, respectively (p < 0.0001). The left ventricular ejection fraction was 
calculated as 54.7 ±14.4% before the operation and 58.0 ±11.1% after the operation (p < 0.0001). The duration of discharge after the 
operation was 5.29 days, and a statistically significant correlation between the duration of discharge after the operation and STS 
was found (r = 0385, p = 0.004). 

Conclusions: We consider that with decreasing cost and increasing treatment experience, TAVI will be used more frequently in 
broader indications. Our experience with TAVI using the Edwards-Sapien XT (Edwards Lifesciences, Irvine, CA) devices suggests that 
this is an effective and relatively safe procedure for the treatment of severe aortic stenosis in suitable patients. 
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Introduction 

Severe symptomatic aortic stenosis has a poor prog- 
nosis with conservative treatment [1]. If patients are left 
untreated, appearance of symptoms results in a high 
rate of death: approximately 30-50% in the first 2 years 
after symptoms appear [2-4]. Because aortic stenosis 
is an old-age disease, comorbid situations are usual- 
ly more frequent in these patients. This situation also 
makes surgery difficult. In fact, in clinical practice 30% 
of severe symptomatic patients cannot be operated on 
due to multiple coexisting conditions [5-8]. Transcathe- 
ter aortic valve implantation (TAVI) was applied in 2002 



for the first time in humans by Cribier et ai, and a very 
important alternative treatment had emerged [9]. Since 
this successful implantation, the reliability of the meth- 
od has been demonstrated by many observational and 
randomized (PARTNER) studies, and the method has pro- 
vided a significant improvement for symptomatic aortic 
stenosis (AS) patients who cannot undergo surgery com- 
pared to drug treatment [10]. Despite the wide range of 
application in Europe and in the United States, the use of 
TAVI in Turkey was tardily started in 2009 [11]. As far as 
we know, our clinic has become a center with one of the 
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most extensive series in Turkey with respect to balloon 
expandable aortic valve implantation. 

Aim 

In the present article, we aim to share the results 
from our clinic as a single-center experience. 

Material and methods 

Between July 2011 and August 2012, we screened in total 
75 patients who had severe aortic stenosis and high risk for 
surgery. Twenty-one of them were found ineligible for TAVI be- 
cause of the reasons listed as follows: two of them had a very 
critical health status (severe left ventricular dysfunction and 
cardiogenic shock) and we performed balloon aortic valvu- 
loplasty (BAV) as a bridge surgery but patients were lost be- 
cause of cardiogenic shock. Six of them refused both surgery 
and TAVI. Four of them were found unsuitable for TAVI and 
surgery because of incurable malignancy (2) (life expectancy 
< 1 year), and severe neurological deficits in which cases the 
TAVI procedure was not expected to improve the patient's 
functional status or quality of life [2]. Nine of them were 
found suitable for surgery with the decision of the "heart 
team" consisting of cardiologist, heart surgeon, anesthesiolo- 
gist and radiologist (low risk or two valve disease). Finally, we 
performed TAVI with an Edwards Sapien XT valve (Edwards 
Lifesciences, Irvine, CA) in a total of 54 patients who were 
admitted to our clinic with symptomatic severe AS who 
could not undergo surgery because of high-risk criteria. 

Inclusion criteria 

Patients had to primarily fulfill the criteria of severe 
symptoms (according to New York Heart Society class II, 
III and IV) and echocardiographically important AS (aortic 
valve area < 0.8 cm 2 , mean systolic aortic valve pressure gra- 
dient > 40 mm Hg or aortic velocity 4.0 m/s). In addition, the 
peripheral vascular bed had to be wide enough for the pro- 
cess (> 6.0 mm) and the aortic annulus diameter 18-28 mm. 
Patients fitting the above criteria went through evaluation 
by the heart team. After evaluation of those who were ap- 
propriate as being inoperable for aortic valve replacement, 
or who had a very high risk for an operation, a plan was 
made for a TAVI procedure. Of those patients, those with 
comorbidities such as malignancy or liver cirrhosis were 
evaluated by the experts of the corresponding branch. The 
patients with an expected life-span longer than 1 year were 
considered to be suitable for the TAVI procedure. The risk 
assessment of patients was calculated according to the So- 
ciety of Thoracic Surgeons (STS) scoring system [12]. 

Transcatheter aortic valve implantation 

procedure exclusion criteria 

Patients with bicuspid aortic valve, non-calcified aor- 
tic stenosis, unsuitable annulus diameter, a history of 
stroke within the last 6 months, a life expectancy less 



than 1 year due to comorbidities, or an additional comor- 
bidity that prevented any symptomatic relief as a result 
of TAVI were excluded from the study. 

Imaging procedures 

First, all patients were evaluated by transthoracic 
echocardiography (TTE), and then patients lacking con- 
traindications for TAVI were evaluated by transesopha- 
geal echocardiography (TEE). In these evaluations, left 
ventricular function, aortic valve structure, degree of 
calcification and stenosis, and aortic valve area, annulus 
and ascending aorta measurements were recorded. An- 
nulus measurements were performed with both TTE and 
TEE. During annulus measurements, the points of valve 
linked to aorta (hinge point to hinge point) were con- 
firmed through zooming and then measurements were 
obtained. The annulus measurements in patients contra- 
indicated with TEE were performed by TTE and computed 
tomography (CT). All of the patients before the operation 
underwent a 3D reconstruction process through con- 
trast-enhanced CT imaging. Both annulus diameters and 
the distance of coronary arteries to annulus calculated by 
CT and also the diameters of arteries to be implement- 
ed (femoral artery, subclavian artery, abdominal aorta), 
calcification degree, tortuosity, and the division level of 
superficial and profunda femoral artery branches were 
detected. The patients with insufficient femoral artery 
diameter (< 6 mm), having severe tortuosity, calcifica- 
tion or significant narrowing of the arteries above the 
femoral artery level were treated through a subclavian 
route. Coronary angiography procedures were performed 
for all patients before the TAVI operation. After coronary 
angiography, patients requiring revascularization were 
given revascularization before TAVI. In addition, in order 
to determine the peripheral insertion site, angiography 
was performed using the digital subtraction technique in 
a manner to visualize the iliac and femoral arteries. 

Transcatheter aortic valve implantation 
procedure 

All TAVI procedures were performed in the catheter 
laboratory under local anesthesia along with deep seda- 
tion or general anesthesia. Despite the use of TEE with 
most of the patients, TEE was not applied for 1 patient 
with esophageal varices and 1 patient with esophageal 
stricture depending on exposure to corrosive substances. 
The artery in which the valve was to be moved was opened 
by surgical cut down in 8 patients. Five of them were the 
femoral artery and 3 of them were subclavian arteries. In 
the remaining 46 patients, TAVI was performed using the 
Prostar® XL (ProStar™ XLlOFr, Abbott Vascular, Abbott Park, 
IL, USA) closure system through an entirely percutaneous 
technique. Details of the device and technical aspects of 
the procedure have been previously published [13]. 
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During Edwards Sapien XT valve implantation, atten- 
tion was paid to the prosthetic valve to position it in the 
middle (50% - 50%), according to the annulus line using 
both TEE and angiographic imaging. Aortic root angiogra- 
phy was performed after the procedure to evaluate aortic 
insufficiency, valve position, flow in coronary arteries, and 
Valve Academic Research Consortium (VARC) specifica- 
tions [14]. The peripheral entry site was then closed and 
angiographic control was performed. Peripheral blood 
vessels were evaluated especially for complications such 
as dissection, rupture and blockage. In case of detection 
of any complication, it was treated by peripheral stenting 
or a surgical method. During procedure, a bolus of intra- 
venous heparin (60 lU/kg) was administered to achieve 
a target activated clotting time (ACT) of 250 s to 300 s, 
and the ACT was measured every 30 min thereafter. If the 

Table I. General characteristics 



Patient characteristics 


Results 


Male/female, n 


15/39 


Age, mean ± SD [years] 


77.4 ±7.1 (46-97) 


BMI, mean (range) [kg/m 2 ] 


26.7 (17-36.9) 


Functional capacity (NYHA class II), n 


7 


NYHA class III or IV, n 


47 


STS score 


8.5 (1.2-31.2) 


SURTAVI risk model 
(low/intermediate/high), n 


5/14/35 


Comorbid conditions 


Results 


Coronary artery disease, n 


36 


Hypertension, n 


43 


Diabetes mellitus, n 


16 


COPD (moderate to severe), n 


32 


Impaired renal function 
(creatinine > 1.3 mg/dl), n 


13 


Liver function disorder, n 


1 


Peripheral arterial disease 
(carotid, renal, distal extremity) 


26 


Atrial fibrillation, n 


13 


Pre-operation revascularization, n 


10 


Annulus-LMCA distance [cm] 12.7 
Table II. Baseline echocardiographic variables 


Echocardiographic variables 


Results 


Aortic annulus diameter, mean (range) [cm] 


20.8 (18-24) 


AVA, mean (range) [cm 2 ] 


0.65 (0.4-0.8) 


Severe left ventricular dysfunction (EF < 35%), n 8 


Mild aortic regurgitation, n 


23 


Moderate aortic regurgitation, n 


14 


Severe aortic regurgitation, n 


1 


Peak systolic pulmonary artery pressure, mean 
(range) [mm Hg] 


45.5 (30-70) 



target ACT isn't achieved, an additional bolus dose ac- 
cording to ACT level were added. 

Follow-up after transcatheter aortic valve 
implantation procedure 

We followed our patients clinically and echocar- 
diographically immediately after the procedure in the 
operating room by TEE and at predischarge, 1 month, 
3 months, 6 months after discharge by TTE. Dual (aspi- 
rin and clopidogrel) antiplatelet therapy was given to all 
patients for up to 6 months. In situations where use of 
oral anticoagulant therapy was essential after the proce- 
dure, such as in atrial fibrillation, warfarin therapy was 
started for 1 month to an INR value around 2-2.5 and 
combined with dual antiplatelet therapy. One month lat- 
er, aspirin and warfarin therapy were continued while 
stopping use of clopidogrel. Cardiovascular events and 
clinical endpoints were recorded according to the VARC 
classification. 

Statistical analysis 

Statistics in the present study were performed us- 
ing the SPSS package (SPSS Inc., Chicago, Illinois, USA) 
version 17.0. Data containing continuous quantitative 
variables and categorical variables are shown in the 
form of mean ± standard deviation and percentage (%), 
respectively. The r-test was used to compare the means 
of pre- and post-operation parametric variables, while 
non-parametric parameters were evaluated by Wilcoxon 
test. Value of p < 0.05 was considered to be statistically 
significant. 

Results 

The present study contains the in-hospital and short- 
term (30-day and 180-day) results of 54 TAVI cases (39 wo- 
men, 15 men, average age 77.4 ±7.1 years) who were 
treated in our hospital between July 2011 and August 
2012. All of the patients had been considered either too 
risky for open-heart surgery or inoperable because of se- 
vere calcific aortic stenosis due to additional cardiovas- 
cular or other systemic diseases. General characteristics 
of the patients are summarized in Table I. The average 
age of patients was 77.4 ±7.1 years with 27.8% male and 
72.2% female. The number of patients in NYHA class II 
was 7 while the number of patients in class III and class 
IV was 47. The average mortality score of patients ac- 
cording to the STS scoring system was 8.5%. Accord- 
ing to the SURTAVI risk model, 5 patients had low risk, 
14 patients had intermediate risk and 35 had high risk. 

As comorbidity factors, 79.6% of our patients had hy- 
pertension, 29.6% had diabetes mellitus, 62% had moder- 
ate-to-severe chronic obstructive pulmonary disease, and 
53.1% had peripheral artery disease (carotid, renal, and dis- 
tal peripheral artery disease). 66.7% of the patients had cor- 
onary artery disease and 27.7% had coronary revasculariza- 
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Table III. Echocardiographic variables before and after TAVI 
Echocardiographic variables Before TAVI 



Maximal gradient, mean ± SD [mm Hg] 
Average gradient, mean ± SD [mm Hg] 
EF, mean ± SD (%) 

Mitral regurgitation moderate/high, n 

tion before the procedure. There were patients among our 
cases having mitral valve replacement (1), cirrhosis (1), he- 
matologic malignancy (2), and left atrial thrombi (5), which 
were exclusion criteria of the Partner cohort A/B study. 

Pre-implantation mean and maximal aortic valve 
gradients were measured as 53.2 ±14.1 mm Hg and 85.5 
±18.9 mm Hg, respectively. Post-implantation mean and 
maximal aortic valve gradients were 9.0 ±3.0 and 18.2 
±5.6, respectively [p < 0.0001). The left ventricular ejec- 
tion fraction was calculated as 54.7 ±14.4% before the op- 
eration and 58.0 ±11.1% after the operation (p < 0.0001). 
After the procedure, moderate (2) degrees of paravalvu- 
lar aortic regurgitation were observed in 2 patients and 
mild degrees of paravalvular aortic regurgitation were 
found in 21 patients. Before the intervention, 2 nd -3 rd de- 
gree mitral regurgitation was seen in 15 patients while it 
was observed in only 1 patient after TAVI (Tables II, III). 

Our technical success rate (defined as stable device 
placement and adequate function in the first attempt 
as assessed by angiography + echocardiography) was 
98.0%. Our acute procedural success rate (defined as 
device success with the absence of periprocedural ma- 
jor cardiovascular events including death, tamponade, 
coronary artery occlusion in the first 24 h after device 
implantation) was 92.5% (50 of 54). 

Whereas the average procedure time was 75.5 min, it 
was noted to decrease to 68.5 min in the last 10 patients. 
The amount of contrast dye used during the process was 
211 ml. The duration of discharge after the operation was 
5.29 days and a statistically significant correlation was 
found between the duration of discharge after the opera- 
tion and STS (r = 0385, p = 0.004) (Table IV). 

No clinical stroke was observed in our series. Pericar- 
dial effusion requiring surgical intervention was observed 
in 2 patients. None of the patients required permanent 
pacemaker implantation. In 1 patient, transient atrioven- 
tricular block occurred. He was monitored carefully and 
after 6 h the block disappeared and there was no need 
for permanent pacemaker implantation. Left bundle 
branch block developed in 1 patient after the procedure. 
The Prostar closure system was preferred in 46 patients 
and a surgical method was preferred in 8 patients for the 
access. Four of the patients that used Prostar required 
surgical repair due to peripheral dissection and 1 patient 
was treated with peripheral stenting. Bleeding, vascular 
access site and prosthetic valve 'associated' complica- 
tions are listed in Table V. 



After TAVI Value of p 

85.5 ±18.9 18.2 ±5.6 < 0.0001 

53.2 ±14.1 9.0 ±3.0 < 0.0001 

54.7 ±14.4 58.0 ±11.1 < 0.0001 
15 1 

Table IV. Procedural characteristics 



Procedural characteristics 


Results 


Valve diameter (23 mm/26 mm) 




35/19 


Prostar closure/surgery, n 




46/8 


Operation time, mean (range) [min] 


75.5 (44-164) 


Contrast volume, mean (range) [ml] 


211 (100-350) 


Post-operation discharge time, mean (ranj 
[days] 


je) 5.29 (3-20) 


Table V. Bleeding, vascular access site and 
prosthetic valve 'associated' complications 


Complications 


Patient 


Percent 


Myocardial infarction (< 72 h) 


0 


0 


Stroke 


0 


0 


Vascular complications: 


Major 


2 


3.7 


Minor 


3 


5.5 


Bleeding: 


Life-threatening 


3 


5.55 


Major 


5 


9.2 


Minor 


4 


7.4 


Pericardial effusion (requiring operation) 


2 


3.7 


Paravalvular aortic regurgitation 
(none/trace/mild/moderate/high) 


16/15/ 
21/2/0 


29.6/27.7/ 
38.8/3.7/0 


Temporary during the procedure/ 
complete AV block 


1/0 


1.85/0 


Permanent pace maker implantation 


0 


0 


Acute renal failure (stage 1/2/3) 


3/0/0 


5.55 


Repeat TAVI (valve in valve) 


1 


1.85 


Endocarditis 


0 


0 


Valve embolization 


0 


0 


Coronary obstruction 0 0 



Clinical follow-up 

Our patients' survival rate was 94.4% at the 180-day 
follow-up. One patient died as a result of right ventricu- 
lar rupture due to the pacemaker lead 10 h after TAVI and 
1 patient died in the cath lab as a result of left ventric- 
ular rupture immediately after valve implantation. After 
the discharge, no additional deaths were seen in the first 
month. In the 1 to 6 months period, 1 patient died due to 
internal bleeding (while using warfarin + ASA depending 
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Table VI. TAVI results (composite end points 
defined by VARC) 



Variables 


Patient 


Percent 


In-hospital death, n 


2 


3.7 


30-day mortality, n: 


All-cause mortality 


2 


3.7 


Cardiovascular-cause mortality 


2 


3.7 


180-day mortality, n 


3 


5.55 


Successful placement of the device 


53 


98 


Combined security end point (30 days) 


7 


12.9 


Combined security end point (180 days) 


3 


5.55 


Paravalvular aortic regurgitation (none/ 
trace/mild/moderate/high at 3 months) 


11/18/ 
23/2/0 


20.4/33.4/ 
42.5/3.7/0 


Paravalvular aortic regurgitation (none/ 
trace/mild/moderate/high at 6 months) 


11/18/ 
23/2/0 


20.4/33.4/ 
42.5/3.7/0 



on atrial fibrillation). The 30-day mortality rate was 3.7% 
while the 180-day mortality rate was 5.55%. Although be- 
fore receiving TAVI 87% of patients were in NYHA class III 
or IV, 78% of the surviving patients were in NYHA function- 
al class I or II at 180-day follow-up. Composite end points 
according to VARC definitions are given in Table VI. 

Echocardiographic follow-up 

At the echocardiographic examinations which were 
done at 1, 3 and 6 months after TAVI no deterioration 
was observed in patients with moderate aortic regurgi- 
tation. Changes in the degree of aortic regurgitation at 
3- and 6-month follow up are given in Table VI. There was 
minimal worsening in the degree of aortic regurgitation 
in patients who had previously no or a trace degree of AR 
after the TAVI procedure (5 patients none to trace degree, 
2 patient trace to mild degree). 

Discussion 

This study included in-hospital, 30-day and average 
180-day clinical follow-up results of a total of 54 TAVI 
procedures performed in our clinic using transfemoral 
and subclavian artery methods. Our study contains the 
results of one of the largest series conducted with bal- 
loon expandable valve implantation in a single center in 
Turkey. 

The average age of our patients is similar to those 
included in the Europe SOURCA [15], German [16], and 
French [17] studies in addition to the PARTNER study [10]. 
However, the number of female patients in our series was 
greater than the number of male patients, which is differ- 
ent than the mentioned studies. The reason for this may 
be the particular distribution of the elderly population in 
our country, according to gender. The elderly female pop- 
ulation in our country is higher than male (according to 



Turkish Statistical Institute data, the male/female ratio 
over the age of 80 is approximately 1.8) [18]. 

Our technical success rate for the TAVI procedure 
was 98%. Only in 1 patient did the valve move up slight- 
ly during valve emplacement. By placing a second valve, 
the procedure was successfully completed in this patient. 
Post-operation average gradient also yielded similar re- 
sults to the other studies. Most of the TAVI procedures in 
our series were performed via the transfemoral method 
(51) and used a Prostar closure device (46). Three patients 
had Edwards Sapien XT valve implantation by a surgical 
technique through the subclavian artery. 

There are many reports about TAVI-associated com- 
plications. Stroke, pericardial tamponade, severe para- 
valvular aortic regurgitation, aortic dissection, aortic 
or cardiac rupture, and the complications in peripheral 
implantation site are the most serious ones. The other 
more commonly seen serious complications in patients 
especially having Corevalve self-expandable valve re- 
placement have the need of permanent pacemaker im- 
plantation after intermittent or permanent third-degree 
block. In our series, only 1 patient developed 6-hour 
lasting transient AV complete block and a permanent 
pacemaker requirement did not occur. One patient de- 
veloped a left branch block after the procedure, but no 
problem was seen in the follow-ups and the patient was 
discharged without any intervention. Both patients were 
monitored by a Holter device at the 1 st month control, 
and no transient AV block was seen. The lowest need for 
a permanent pacemaker reported with the Edwards valve 
is in the studies of Sinhal etai (5.7%) [19] and the Europe 
SOURCE [15] registry (7%). The reasons why none of the 
patients needed a permanent pacemaker implantation 
are most likely due to the small number of patients in 
our series, but also patient selection and not proceeding 
much toward the left ventricular outflow tract. Especially 
during valve implantation, the prosthesis valves are im- 
planted by evaluating the valve position very carefully by 
TEE and/or angiographically and by considering the point 
where native aortic valves attach to the aorta (consider- 
ing a 50% - 50% or at worst 60% - 40% rate). 

Pericardial effusion is a commonly seen complication 
that may cause fatal consequences by proceeding in 
tamponade. Data from the literature reveal an incidence 
of pericardial tamponade of 2-8% [20-23]. Especially the 
temporary pacemaker lead placed into the right ventri- 
cle may damage the thin wall of the right ventricle while 
beating too fast or may cause pericardial tamponade by 
tearing the wall [13]. In this case, the pericardial fluid 
must be immediately drained and in very rare cases the 
ventricular wall must be repaired if necessary. In our se- 
ries, only 2 in-hospital deaths were reported and the rea- 
son for the first case was right ventricle rupture while the 
reason for the other was left ventricle rupture. Because 
this is a very serious and fatal complication, patients 
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must be monitored by serial echocardiographic evalua- 
tion after the operation and the cardiac surgeons must 
be aware of the situation as soon as possible, keeping 
the operating room ready in case of emergency. 

One of the most commonly seen complications in 
TAVI is vascular complications and our series showed 
similar results as the others. The major peripheral com- 
plication rate was 16% in the PARTNER study [10], 6.3% 
in the French registry study containing Edwards valve 
replacement, and 3.7% in our series [17]. Despite the in- 
creased mortality rate in patients with vascular compli- 
cations [17], no mortality was observed in our patients 
who had vascular complications [24-26]. 

Although in one study it was reported that vascu- 
lar complications had fatal results and this was mostly 
related to the Prostar closure device, no fatal bleeding 
complications related to the Prostar closure device were 
seen in our study [27]. A need for surgical repair emerged 
in 2 patients due to the vascular complication related to 
the Prostar closure device. Before the use of the Prostar 
device, evaluation of the diameter, degree of calcifica- 
tion and tortuosity conditions of the peripheral arteries 
used for access are highly important to reduce peripheral 
complications. If the femoral artery is planned to be used 
as an access in the TAVI procedure, the division points of 
superficial and profunda branches should be clearly de- 
termined by both CT angiography and peripheral digital 
subtraction angiography and the intervention should be 
performed above this division point. 

Stroke is one of the important and catastrophic com- 
plications of TAVI and its rate was 4.6% in the PARTNER 
[10] study. Stroke was most commonly observed during 
implantation and position setting of the valve. In our se- 
ries none of the patients had stroke. This is because we 
followed up our patients clinically with neurological ex- 
amination and we did not use brain magnetic resonance 
imaging (MRI) routinely. 

Paravalvular aortic regurgitation was the most com- 
mon complication of TAVI. In our series, 15 (27.7%) pa- 
tients had a trace degree, 21 (38.8%) patients had a mild 
degree and 2 (3.7%) patients showed a moderate degree 
of paravalvular AR. No severe AR was observed in any pa- 
tient immediately after the procedure or during 6-month 
follow-up. At the 6-month follow-up of patients with 
moderate aortic regurgitation, no increase was detected 
in the degree of AR. The rate of moderate-to-severe para- 
valvular AR in the literature is reported as 7-30% [10, 15, 
16]. In our series, lack of severe AR might be explained 
by proper selection of the appropriate aortic valve size 
for the annulus. In our clinic, we decided on the optimal 
valve size by performing TTE, TEE, 3-dimensional TEE and 
CT measurements before the procedure. In some stud- 
ies that compared 3-dimensional TEE measurements to 
2-dimensional measurements, 3D TEE led to a change 
in the decision of the size of the prosthetic valve in ap- 



proximately 26% of patients. This finding emphasizes the 
importance of 3-dimensional TEE in measurement and 
verification of the best-suited valve size [10, 15, 28, 29]. 
Annulus measurements with 3-dimensional multislice 
computed tomography offers the possibility of measur- 
ing the value that is closest to reality. Similar to 3-dimen- 
sional echo, measurements made with multislice com- 
puted tomography have been shown to change the TAVI 
strategy by 40% [30]. However, lack of specialized radiol- 
ogists in this field is the biggest handicap and it forc- 
es us as cardiologists to consult three-dimensional TEE 
measurements more often. For this reason, a multidisci- 
plinary team approach, including a permanent radiologist 
in the TAVI team to evaluate peripheral arteries and to 
try to obtain the most appropriate measures in annulus 
measurements with team-work, would be reasonable. 

At baseline echocardiographic evaluation, 15 patients 
had 2 nd -3 rd degree mitral regurgitation while it was obser- 
ved in only 1 patient after the TAVI. Similarly, in a study 
conducted by Webb etal [31] in 48% of patients with mod- 
erate to severe MR, MR regressed after TAVI. The patho- 
physiological mechanism behind this improvement can be 
explained as follows: as a result of longstanding severe AS, 
chronic pressure load results in concentric hypertrophy of 
the left ventricle and a high transmitral pressure gradient. 
As a result, MR can progress or functional MR can develop. 
Because of concomitant volume load, and development 
of diastolic dysfunction, mitral annular dilatation leads to 
progression of functional MR [32]. Most of our patients 
with MR had normal or nearly normal mitral valve struc- 
ture called functional mitral regurgitation and therefore 
MR improved significantly after TAVI. 

Our in-hospital mortality rate (3.7%) and 30-day mor- 
tality rate (3.7%) were lower than those in the German reg- 
istry study (8.2%/12.4%) and the average 180-day mortali- 
ty rate (5.5%) was lower than those in many larger studies 
[10, 15-17]. These findings might be due to the relatively 
low risk score in our patients and being rigorous both in 
patient selection and in the evaluation of patients before 
the TAVI operation. The small number of patients is the 
major limitation of our study and this may have caused 
a lower adverse event rate compared with larger studies. 

Conclusions 

The TAVI method has been rapidly improving as a crucial 
and vital alternative for patients who are inoperable or who 
have a high risk for surgery due to comorbid conditions. Pa- 
tient selection for TAVI is of considerable importance in op- 
timizing procedural and long-term outcomes. It is important 
for cardiologists in our country to refer patients with severe 
aortic stenosis after diagnosis to the centers performing 
TAVI in order to assess the possibility of TAVI use. Thereby, 
at a time when tens of thousands of patients with aortic 
stenosis have been treated in Europe and America, it would 
be more widespread for people in our country as well. 
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